Actually, we have considered a generic model for polymer tethered nanoparticles. Say the nanocube is made of SiO 2 with side length equal to 10 nm, the density of SiO 2 is 2.2 × 10 -3 kg/cm³, the mass of SiO 2 is m= V=2.2 kg/cm³ =2.2 kg. The × 10 -3 × (10
temperature is room temperature at 300K, the time unit in our simulations is therefore can be estimated as:
In the inset of Fig.S1 , we schematically show the packing of two nanocubes. The "hard cores" of beads at the corners of the nanocube are highlighted with green color. In simulations, we have used eight beads in a plane (i.e., a small square is embedded in a large square) to construct one side surface of the cube. In this way, we can ensure that the side surfaces of the nanocube are impenetrable. When two nanocubes are in close packing (as shown in the inset of , 2008, 129, 024902) , in which the authors showed no bondcrossing in the simulations. We then measure the radial distribution function g(r) for the center of mass of nanocubes in our simulations; the result is shown in Fig. S1 . r min indicated by an arrow in the figure represents the minimum center of mass distance between two nanocubes in a course of simulation. When , there will be no overlapping between nanocubes in the system. 
